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PREFACE

Uﬁder'U.S. Department of Labor grant number 2}-26-73-52 the Department
of Agricultural Economics agreed ta investigate indexes of rurality and to
identify the "best" or Superior'indexes. Eleven potential ﬂndexes wére
identified in this study and compared for the §3 Michigan counfies.' Our
conclusions are found in this paper. h |
| We express gratitude to our colleagues for their help: to Professor
Karl Wright who shared his thinking with us in the early stages of the
project; to ﬁrofessbr James Bonnen who reviewed drafts and helped c1ar1fy'
our thoughts; and to Professor Collette Moser, Project Director, for her
interest and assistance. We also thank Professors Blair Smith and David
Pafvin,.AgricuﬂturaI Economists at Georgia'Exberiment Station, Georgia for '
a110w1ng.u§ to use sbme of their unpublished data for the }anking,of

Michigan counties.

¢

This report was prepared for the Manpower Administration, U.S.

Oepartment of Labor, under research and development Grant No. 21-26-73-52
duthorized by Title I of the Manpower Development and Training Act. Since
contractors perfoiming such work under Government sponsorship are en-
couraged to express their own judgment freely, the report does not neces-

v sarily represent the Department's official opinion or policy. Moreover,
the contractor is solely responsible for the factual accuracy of all
material developed in the report.
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A COMPARATIVE EVALUATION OF INDEXES OF RURALITY--THER
POLICY IMPLICATIQNS AND DISTRIBJTIONAL IMPACTS

>

o

fntroductioh ,
Fof_mipy'ygars. fwhattjs rura1" ha; been an implicit questioh of
policy-makers and resgirchers. Yet, seldom has the question been dealt .
with e;plfgitl}.i Rather'it is often assumeq that “éveryone knows what

the term m;ans. The counties contatning Detroit and_Cincinnati are

- obviously "yrban"-
; insula ofhﬁichigan‘are~obv10uslx “ruraI;" But when bne attempts to

while many counties in Appalachia and the Upper Pen- .
) . Lo

' digtinguish count1 |-between ;he extremes of qbvjoust "urbap" and ob-

.:viquSIy."rural," diffiFulty 1s'§ncountefed. A
_w»,Differentiafi g_furaI from'g?ban is mdre:difficult today than 75

é&ears ago when ag ,cuIture:and rural were more'éynonymous. Haihaway,

Beegle, and Bryant, fn their book entitled PEOPLE OF RURAL AMERIQA,

account for this change in the following passage:

Due to numerous causal phenomena, among them technological inno- .
vation, the ease of access to urban centers, and firmly fixed
channels of farm-to-city migration, the styles of 1ife of farm
peopie in the 1960s appear to have merged with those of society
at targe. The entities described by the terms "rural" and “urban"
have become confused and obscured. Where one resides no longer
carries with it an unchanged ccnnotation of attributes that it -
once may have had. The functions of rural ‘areas as well as the
roles associated with them are multiple and 1t could be a serious

. error to assume that the sole or even primary_ function of many
rural areas today is agriculturally orignted.l/ ’ .

Developing a working definition of “rural“ and an accompanying measure

is nct a futile exercise. It conditions one's ability to procdre public

]

*

The authors are Bi11 Sinclair and Lester V. Manderscheid, Graduate
Assistant and Professor, respectively, Department of Agricultural
Economics, Michigan State University.




funds and programs: for "rural” areas. As\Bonnen notes._..[“i{ rural

people desire major.access to many of the jnew programs, they will haye fo
"convince the decision-makers .... that there are dimensions of these
social problems in rural 11fe: v/ Not ‘only mus® rural residents show |
that similar needs and problems.ixist 1n\the1r area but that rural areas
‘have some unique needs and problems. In 1968 the Advisory Commission on
lntergoyernmehtal Relations followed Bonnen's Egggestiongand cgntrgﬁted
rural and urban poverty in the followina paragraph:

Rural poverty, is gréater proportionately. lf.has a much..rider

geographic distribution. It is somewhat more insulated from -

the.main thoroughfare of economic activity. Finally, it is

less visible, largely because of the foregoing traits. Its

basic causes stem from a long-term secular, structural change

that has reduced employment -in farming and in relatively

stable or even declining non-agricultural jobs. High birth

. rates, limited occupational experience along with other obstacles

to modbility, and shrinking 1ocal population and tax base all

combine to perpetuate this conditify in numerous enclaves,.

large and small, in rural America.3 '

In 1966 it was reported.tnat 45 percent of all low-income families
lived in rural areas.’ Yet only 28 percent of the dollars went to the
rural niedy for such programs as Neighborhood Youth Corps, Community
A&%ion, Adult Basic_Education,'and Small Business Laans while apﬁroxi-'
mately 40 percent of funds for Summer Head Start and Work Experience Pro-
grams were,allocated'to rural areas.ﬁ/, Evidence of this type vas used to

- argue that residents, and especially the rural poor, were victims of dis-
crimination. ‘€ritical to this argument is the definition of rural and

urban as well és_ihe careful delineation of the proper relationship be-

\ l. _

tween residence and program cost effectiveness.

Whether a11ocatingyhurql Development Act funds, Department of Labor

services, or Cooperative Extension Service resources, “.'ected and bureau-

cratic decision-makers need some sort of decision rule. If a certain

0007
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bercentage_of the resources are intended to reach rural residents, then
the decision rule needs to discriminate between rural and urban; In”

addition, researchers often need .variables which reflect rurality for

such 1nvestigations'$s rural to urban migration, . ’

The 1ntr1nsic.d15tjnc£10ns between rural and urban coiitained in
~ one's definition of rural should be embedded 1n the 1ndex~Jsed to measure
rﬁra]ness. Thus, researchers must agree on the concept of rural before
;hey can prové that one'1ndéx measures ruralness bettér than another.

Since different indexes often have df?ferenﬁ implicit definitions of
"rural,f‘it cannot be concluded that oné%index is "better" at dist1n~
guishjng juralness than another; Hhatféan.be tested, however, is whether:
or not the county's classification changes_a&cordinq.to the index used.

Thus the central question of this paper becomes, "Does the choice of the

o rurality index d1fferent1a11y’affect the classification qf counties?"

Some Potential Measures of Rurality

Hathaway, et.al.” contend that if a distinction is to be -made be-
* tween rural -and urban there must be something irherently differentfbetween
_the two populations which can be observed and measured. ' They q;afe that ...

Given persistent migration from rural to urban areas for many years, .
selectivity in the migration process, and the functional specializa-
tion of rrban places, it is not unexpected that rural and urban
population groups have different age, educational, and occupational

© composition. The question is taking all of these things into ac-
count does the proximity of a rural area to an urban area of a given
size have an influence on the rural area apart from these observed
differences in population characteristics? Is there support for the
assertion that the degree of ruralfty in itself is a factor that
explains some of the observed differences in such items as famidy
income, personal income, and fertility rates?

.-In the literature and practice-af economic policy formulation many

different medsures have been used either explicitly or implicitly to
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identifv rurality. The 11 indexes discussed and compared. in this paper

are identified in Table 1.

-

O

. | TABLE 1

Index Number Index Name | Index Description

‘Index 1 Percent of Employed Labor  Uses 1960 Census data on
- 3 in Agriculture, Fisheries, - occupational classifica-
and Forestry - tions of those employed.

Index .2 - Population Density A county's total population
+ ' : divided by i1ts geographic
area in.square miles.
. r ' . :
. Index 3 ° Percent of County's Popula- Uses 1960 Census definition -
o “tion Classified as.Rural of urban places. Residents
- of all other places are _
"classified as rural and are
related to total county
population.

_ Index 4 Bluestone Index - . Bluestone has a two-way
o : . . . classification using per-

: ' - cent population classified
as rural and population
den3ity. Bluestone con-

~ structs .six groups of
counties based on these
, two dimensions,. _
Index 5 . Clifton Index Clifton has the same two-
o ' . way classification as Blue-
N stone but uses different
: ' criteria to ‘categorize all
(4 .counties into four groups.

Index 6 Hathaway, Beegle, Bryant These three authors con-
g Index struct an index based on a
~.county's distance from the
nearest SMSA and the size
of the dominant county with-
° . in the SMSA.

Index 7 Smith-Parvin Index - Smith and Parvin construct
. ' . an index of rurality based .
on population density, per-
cent of employed labor force
- not employed in agriculture,
fisheries, and forestry, and
a population proximity to
SMSA variable. .

ERIC o | 0009 " (continued)
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TABLE 1. (continued)

-Index Number | ” Index Name - - Index Description

Index 8 . - Agglomeration Index . Edwards, Coltrane, and
' . : Daberkow use principle com-
ponent analysis on twelve.

. demographic and-economic
variables to construct in-
dexes 8, 9, and 10. Index
'8 reflects the clustering

° - . . . - of people and economic
| activity. _
Index 9 General Business ' Index ‘9’ focuses on the gross
_ ' - Activity Index S " domestic product of an area.
~ Index 10 . Economic Development Index 10 reflects income and
: : ° Index oL : other measures of economic

welfare and progress includ-
ing change variables such as
willingness to change pro-
‘duction patterns and insti-
tutional relationships.

Index 1N . Earnings Gap - This 1s an index constructed
. by John Nixon measuring the -
y . difference between the actual
-and potential earnings of an
area and is an indicator of
how well the labor market is
operating. .

Each of the 11 indexes in Table 1 will be discussed briefly in the next
section. Each index will be used to rank Michigan's 83 counties; the
rankings will then be compared. If major position changes are noticed, then

" ¢hoice of index makes an important difference.

4

. Conceptua) Basis for Indexes of Rurality

Rev1ew1ng the literature, one can identify three major approaches used
to define and measure rurality. The first is the equating of rural with

agricdlture. or more recently, agriculture and other spatially oriented

' 0010




.- Agriculture and Rurality

6

industries such as'forestry A second approach, the most common one, is

the interaction among demographic and geographic variables Indexes
numbered 2 through 6 have this orientation f
Finally, an approach implicit in much policy. discussion of ‘the 1960s,

| is the association of economic underdevelopment with rurality. While it

was never stated .that rural meant underdeveloped, policy-makers behaved -

as if this were the case /he approach is not withuut Ats merits.’ Rural-

. oriented industries such as agriculture, mining and forestry, have as an

aggregate declined relative to other industries over the past three
decades. This decline;led to low labor earnings and associated migration
of the best part of the labor force to fore urban areas. <Thus, relative
underdevelopment correctly_characterizes many traditionally rural com-
munities. Indexes 7 through 11 tend to.focus on relative development.'
Each major approach and its respective inden will'now.be‘reviewedu

L - . o

For many years, the words agriculture and rurality-were.used inter-.
changeably. With the growth of rural-nonfarm dwellers,'as defined by the

Census Bureau, and other changes mentioned in Hithaway, et.al., this iden-

tification is no longer as. prevalent Index l considered in this paper is
the. percent of employed labor 7orce employed in agriculture, forestry, and
fisheries. This primary sector of the economy requires extensive use of

L] .

land, wide -expanses of land are easily associated with rurality.

.Professor Karl Wright, Michigan State University, in a study of work

’offéfarm in Michigan, took agricultural employment, farmers plus farm

laborers, as a percentage of total employment and ranked the 83 Michigan -

countie;k;é’ Using 1970 data, he observed that of the ten counties with

‘ - 0011




s i . M - f .
N, . . 4

BEST COPY MALABLE - '

the'iowesf percentage agricultural emplo

[ 23

an.d therefoﬂ considered .- : i

‘the most urban: .a) six were in the-top ten in-value added in manufacturing; x-wz ‘

~ b) six were in the top ten-%ﬁ'qopulat‘on density; c) two were Upper Penfn- ., *

sula counties; and d) one was in the northern Lower Peninsula county.“_Thﬁ’ 3

latter three had 1ow population'dénsity and ION“V§1ue added by manuface

tuningb14 o E o °

Demographic and ‘Geographic Characteristics and Rurality

Another group of rurality indexes focuses”on demo-geographic variables” ”_4¢
such as population, area, distance from urban centers, etc. 'Oné of the -+
easiesf indexes. to censtruct 1§ Index,Z,lpopulation density.x TQe fewer . the

number of people per square mile, the more rural the county. This measure = °

. 1s sensitive to variability in sige of counties.. For instance,’Denver,

Qd1orado is a densely populated;urban center situated 1n'a'very large

EE .

county which includes a large sparsely settled mbuntainous-arga; The pop-_y' 
ulation density fndex classifies this county near the rural énd of the

- scale even though most of its residents are cléarly urban dwellers. Since

4

county size is not uniform within most states, let alone throughoﬁt the: -

'..

" entire country, many similar problems can be expected. - |

o - Index‘3 is probably the most widély used index of rurality and builds
on the tensus-Bureau‘s definition of urban residents since those not
classified as urbah'qre.by Census deffnition. ;ﬁrﬁl.__The following defini-

tion of urban was used in 1960:

...al11 persons 1iving in (a) places of 2,500 or more iacorporated
~as cities, boroughs, villages, and. towns (except towns. in New
England, New York, and Wisconsin); (b) the densely settled urban
fringe, whether incorporated or unincorporated, of urbanized
areas....; {c) towns in New England and townships in MNew Jersey
and Pennsylvaniea which contain no incorporated municipalities as
subdivisions and have either 25,000 inhabitants or more or a
population of 2,500 to 25,000 and a density of 1,506 persons or

0012




more per square miie. (d) counties in states other than the New
England states, New Jersey and Pennsylvania that have no incor-

_ porated municipalities within their boundaries and have a
density of 1,500 persons per square mile; and (e) unincorporated
places of 2, 500 inhab*tants or more.

' of this

index have been used by Government agencies. The Rural Development Act of

Index 3 utilized in this paper is'percenr of population cjassified as

rural or 100 minus the percent classified as urban. -Variation

- 1972 defines rural as villages, small cities and towns with.a ”pulation
of 10,000 or Jess and the open countryside. For industriaiiz;tion loar~
and the placenent of Government offices, the maximum city jumps to 50,000
- nopulatibn. the minimum size of a SMSA.J According to Blair Smith, tbé
Farmers Home Administration .t."defines rural areas to include open country
and tnosa piaces with a population of not more than- 5,500 and not cioseiy
associatad with urban areas."—/ These variations wiil not be used in this
report.. . |
Indaxes 4 and 5 compﬁne the conceptual bases of the previous two .
indaxas since they are based on percent of population classified as urban
~ and popuiation!fensity Biaestone, in his work for the U.S. Department of
. Agriculture, used ‘the following ‘six categories and their accompanying
criteria:l¥ - o |
Group 1. Metropolitan--if percent urban population is greater than
. 85 percent and the density is greater than 100 per square
mile or if the percent urban is greater than 50 percent
and the density is greater than 500 people. par square mile.

Group 2. Urban--if the urban population is less than 85 percent and ~
the density is between 100 and 500 people per square mile.

Group 3. Semi-isolated Urban--if the percent urban is greater than
50 and the density is less than 100 people per square mile.

Group.4. Densely Settled Rural--if the percent urban population is

less than 50 and the density is between 50 and 100 people
per square mile. ,

0013
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Group 5. Sparsely Settied Rural with Some Urban Population--if the "
percent urbin population is less than 50 and the density
is }ess than 50 people per square mile. '
Group 6. Sparsely Settled Rural with No Urban Population--zero per-
- cent urban population and a density less than 50 people
- per square:m11e. ' :
Grouds 1 and 2 tend to contain large cities and densely settled areas.
~ Group 3 has smaller urban centers and are somewhat isolated from the sur- -
rounding counties. Group 4 tends to contain counties with less urban pop-
' ulation 1nterﬁa11y and which tend to cluster around the counties found in
Groups 1 and 2. Groups 5 and 6 are progressively mdre isolated. |
Cliftonrl/ in h.s study "Classification and Analysis of Purportedly
Homogeneous Farm Real Estate Market Areas" in the U.S. used a modified
version of the county classification procedure developed by BlyeStphe; He .
used the following gronps: . %/ | '

¢

Group 1. Urban--where the density.is equal or greater than 200 per
: square mile and percent population classified as urban
. equal to 50 percent or greater. ' _
Group 2. 'SemirUrban--poﬁhlation density 1is between 30 and 200 '
.~ square miles and percent classified as urban equal to 50
percent or greater. o :
Group 3. Densely Settled Rural--density is greater than 30 people

per square mile and percent population classified as
urban is less than 50 percent. :

" ‘Group 4. Rural--density is less than 30 ;;;—;a;;;E_ETTE‘and'percent '

classified as urban less than-]OO percent. -
~The discrete classificafions of Blyestone,and C11ffon as modified.
become our fourth and fifth indexes of rurality. Within each of their
respgctive §noups, counties of Michigan are ranked according to bopulation'
density to increase the comparability with the more continuous indexes.
Hathaway, Beegle, and Bryant.suggest two measures éf rurality that

depart from population density by consjdering instead the distance from,
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0‘0

and thus.the impact of a Standard Hetfopolitab Statistical Area (SMSA),
as defined by the Census Bureau, on the sur}quudjng'coﬁnties. Thei}” |
first index is simply county distance from a SMSA with a value of one !
being assigned for each 50 riiles. The index range was from 0 (counties
within a SMSA) to sixT(no county was further than 300 miles from a SMSA),
‘Their other measure incorporated both distance from SMSA-and size of the

| SMSA, asserting that the larger the SMSA.:tﬁo greater the influence on |
sﬁrrOUnding counties.lg/ Since the size-distance 1ﬁdox 1s more continuous
than the indexlbased solely on distance, it will be incorporated into our

analysis as Index 6.

Economic Characteristics and Rurality
-A third set of rurality indexes centers arouhd economic and sociql.

dimcnsiéns such as types and ievels of.econownc activity. While these

indexes were not deSighed.with the sole purpose of delineating rural grea;,.} .

they are often used toﬁidenfify countiis which have relative need of'public
transfers or have potdnt1a1_for.groith and deveiopﬁnnt.'_nuring.tho 1960s,
there was a strong tendeﬁcy to imply that rural was synonymous with under-
development. Relative to the demo-geographic'indexes. the economic and
social characteristic based indexes are more problem-oriented and rooted '.
1n.dovelopment theory thus enhancing their analytical explanatory powers.lg/
Index 7 is based on the work of Smith and Parvin who 1n1t{611y con-
structed an index containing nine factors and applied it to the counties
of Georgia. Their motivation for classifying éounties according to their
rurality was to highlight the ruraI-tq-urban migration which had.aIIegquy

hurt both rural and urban places. The nine factors which they used are:’l.\_

o
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Population density (persons per square mile)

Percent of .persons living in rurai areas

‘Percent of persons living on farms

Average annual percentage changn in populatidn, 1940-1970

. Percent employment in medical and dental professions

Percent employment in entertainment and recreational services
" Percent employment in service work (except private households)

P$r$ent employment in agriculture, forestry, fisheries, and
.mining :
(9) Total population (1,000 persons)

o s s P~ P
ONOOT WM —
P N N N N

Principal componert analysis was used to éssdgb weights to each factor -
“such that the variance of the resulting index is m&ximized. '
The most 1mport?nt factor, i.e., the most heavily Qeighted, in ‘their
index is population density and the least important is service work employ- .
ment. The résulting index, accdrding to Smith and Parvin, discriminates
. well between those counties which are "obviousl&" rural and those "obviously"
urban; but a geat deal of arbitrariness is required to sort out the bulk of.-
Georgia cpdntiqs which fall 4in the middle range, |
Later “Smi th and Parvin extended thgr. work to a factor analysis of 19
variables for the counties of five states. The followirg three factors, _
of the original nineteen, are given the largest weights:
(1) Number of persons not employed in agriculture, forestry, or
fisheries ) o ‘ :
(2) Population density " ’
(3) Population-proximity, which is "the sum of the total population.
, in the reference county and the sum of the ratios of the number
of persons in all counties within 125 miles of the reference
county divided by the distance in miles between the county seat
in the reference county ang the county seat in each county with-
in the specified distanceld/ o S
The index used in our analysis will be the latter index. It should be noted
that Michigan rankings for this index are based on 1970 data while the other
indexes of this paper use 1960 data.
- The remaining indexes related rurality to the relative lack of economic

health., This assuciation is embedded in wuch.u.ﬁ. rural policy-making. TFor
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instance, in the early and middle 1960s, the following acts carried the

. bulk of U.S. attention toward rural areas: Area Redevelopment Act,
Accelerited Public Works Act, Appalachian Regioﬁal Developmental Act,
and.tho Public Works and Economic Development Act. The ér1ter1a used for.
" the alloéation of funds was level of economic activity aﬁ_indicqted by

" level of unemployment and/ér percent.ofslqu?income families. |

- Edwards, Coltrane; and Daberkow concentrate on regional variation

in economic growth and developmant 15/ Their objective was to rank . multi-
county unizs according to past development accomplishments and present.

| dévelopment. needs rather than to rank counties according to their t@lativ;.
rurality.. They con;tructéd.three indexes which.we are 1dent1fy1ng_as
~fpllous: : |
| lndix 8 - Agglomeration

Index 9 General Business Actiyity

Index 10 Economic Development

Yo construct these three indexes, they generate relative weights for
| the follouing 12 variables by principal compoaent analysis.

(1) Percentage of the population that is urban

(2% Percentage of the population that is farm

Percentage white.collar
Percentage employed in finance, insurance, and real estate

5) Per capita income
6) Percentage families with less than $3,000
7) Percentage housing units sound .

- (8) Percentage of persons age 25 or over ‘with a high school degree
9) Percentage of commercial farms with sales greater than $10,000
(10) Retail sales per capita
(11) Bank deposits per capita
(12) Local governmental expenditures per capita
The agglomeration index reflects the ;lustering of population and
economic acti&ities. They state: "Agglomération economies develop when

people and economic activity cluster'1n urban places."lg/
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The general business activity index foéuses on the gross domestic
prodqct of an area by giving major weight to such variabIés as pbpulation,
income, and employment in a single index. . .

.The economic,deGZTBmept index reflects the process of chénging'the'

way things are done. “As they point out, "Economic development is a process

. of changing the way of doing things....Discovering resources, inventing

techniques, changing the inputs mix, creating products, 1nnovat1ng organi-

zational.arrangements, and tapping markets are associated more with new.

ways of doing things than with expanding the volume of things done, more

“with development than with “growth. w17/

-Our final rurality index is a proxy for the amount of local labor

market maladjustment. Index 11 measures the. gap between the potential and

actual earnings of a county given_its population composition. If a local

labor market is operating efficiently, then dverage earnings will be close

to the potential which could be earned.given full utilization of its human

" resources.

The index is based on the\ﬁork of John Nixon who used'multiple'regrés-.'
sion to reIat; socioeconomic variables to individual eirnings and construct
an "earnings capacity equation.“lg/ Thus-for.eac@_u.s. county he was $b1e |
to estimate potential eirninqs for an "average" citizen and compare it to
the actual income per capita for each county. The‘earnings gaps reflect

apparent labor market deficiencies in demand; howeyer, such factors as im-

. perfect knowledge, nonpecuniary income, etc. were not analyzed.-

In using this index several observations are needed. First, according

to Nixon, "...an 'earnings gap' reflects the amount by which the estimated

- dollar amount of earn1ngs-fdr an average indiviuual in a county.deviaies _

from the national average earnings for individuals with the same socio-

economic characteristics."lg/ Thus, the norm being used is a national one
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rather than a state or reqional one. Second, there. is a strong.correla-

tidn between size of labor maladjustment and distance of a county from
major fndustrial activity. Also, earnings gaps in counties sufrounding
urban centers appear bositively related to size of urban areas. Both of
fhese'observations ire consistent with the Hathaway, Beegle, and Bryant

approach which used distance and size of SMSA as Jeterminants of nhra11:y;

‘Index Characteristicgj

- The eleven indexes have additional differentiating characteristics.

Some of thejindexes.are discrete while others\htg cantinuous; some. are -

uni-dimensiona1 while others are muIti-d1mensioniftf\\

Discrate Versus Continhuous Measures
Sémq of the.indéxes asSign each county a separafe and usdalIy-unique

value.. Other .indexes group'counties'and disregard intra-group variation
as in the case of Qppu1at16n density. A coﬁnty can be assigned the actual

" ‘density in bersons-ber~square mile or categorized 1nto'h1§h density or fow L
density based on its population density being abqve or below the national ‘
average. B |

| Continuous indexes are preferable to discrete clgssifications}for St

~ least two feasons;“First, when variation within a group is greater than i
bétween groups, discrete classi lcation becomes meaningless. The Census
Bureau in 1960 defined urban plaé?s as being communities with a. population
of 2,500 or more. If a place wasinot urban, then by default it was rural.
Ore wonders what communities with a population of 2,500 to 5,000 have in

common with c1t1es'qf Severa1 hundred_thousandf' Is its urban commonality

¢

greater than that of the small urban community with its rural ngighbors?
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Second, with.continuous indexes, the user has the opportunity,

~ according to the problem under consideration, to decide which counties

| will be in the urban group and which will be in the rurai group.. With
& discrete. irdex, the user is confined to the.grouping of a researcher
or of attempting disaggregation which if possibie, may require great

effort The Bluestone and Clifton Indexes, Indexes 4 and 5, were discrete

as constructed but were made continuous by ranking'counties within each of - R

the respective groups according to popuiation density This modification
was designed to facilitate comparison with the continuous indexes. )
Even indexes that are essentially continuous may assign the same
value to different counties.. For instance, Index 3, Percent of County's
Popuiation Classified as Rurai, has 22.Michigan counties classified as
'100-percent'rura1 Of-the indexes reviewed, the Hathaway, Beegle, and

Bryant Index, Index 6, has the most Michigan counties involved in a tie

- with at least one other county

Dimensionaiigx ,

~ Some of the indexes are based on a single variable, pne example is
- Index 2, popuiation'density. Others are based on a iaroe number of vari-
ables, e.g., Index 10.- | ' o

The dimensionaiity of an index is a function of the conceptuai .
simplicity or compiexity of the concept of rural and—of the availability
~of direct measures of the concept. A.simple concept, such as population
density, is easily measured by a single variable. A complex concept..such.

as the average person‘s_duaiity of'iife, may involve several variables or

neasures. With more complex concepts, one needs to. specify carefully the

" weighting to be used for various components, e.q., should income have.

equal weight with availability of medical care? If not,.what should the

relative weights be?




o O
Lack ot déia may requireque of proxy measures and thus iﬁtroduce :.
complexity 1ntp what otherwise would be'a simple ;oncept. In this case
it is also important to specify carefully the weights 'so that the weighted-
proxy mtasures.cléfely approximate the desired measure. |
. In sumary, the éimensionality of ‘an index may reflect either the
"complexity of the definition of kural-or the lack of a direct méasurement '
, of a'simple concept. In any.case where multiple yﬁriables are uSed'fhe

weights attached to the variables are important.

: index”Comparison o

Because of definitional uniqueness which lies behind each rurality
indicator, it is 1ﬁpossible to say that one indicator reflects-ruraliﬁy
‘better than anothgr.' However, it is possible to'de;ermine agreement.in
measuring the degree of rurality among the 11 indexes considered in this
study-gg/ A11 83 Michigan counties have been raﬁked from 1-83 for each of
the 11 indexes with a rank of 1 for the most urban county and J’rank of 83
tor the most rura] county. gy Use of ranks permits comparisons of the
1ndexes without conversion to standardized index- scales 22/ Table -2 dis-
plays these rankings for all 11 indexes.
| " Some simple calculations were made hiﬁhlight'the rank position

'-‘\~\“~\;hangesfor different ;ouﬁties.,'First, the maximum and minimum rankings
" were 1dent1f1gd across all 11 indexes and a\rank difference culculated.
For inst&ncé, Alcona County'has its highe}t rank (77) according to the
Agglomeration Index and its 1owest rank (47:5) according to the Hathaway,
Beegle, Bryant‘lndex. The raﬁk_difference or the maxiﬁum difference_ih
- rank position among indexes for this county is 29.5. TaGEe 3 contains

these maximums, minimums, and rank differentials for each county.
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) : TABLE 2
fanking of Michigan Counties According to Different Indexes of Rurality
- Percent Pop, Percent Modified Wodified Fathaway,  Smith- Agglom=  Cen, Gtecon,  Earnings
County r., Oens. Pop, Sluestone Clifton .Beegle &  Parvin eration Bus, Dev'l, Gap -
_ for, & Class, Bryant Act. o
Fish, fural o
1 2 3 4 s 6 ? 8 9 [ I |
Alcona 55 7 . 72,8 75 A 41,8 73 17 n 76.5 74
Mrr 3 .. 27.% 60 72 - 73.8 9 60 7% 72 58
Allegan 61 27 4 35 » 2.8 ¥4 L Y4 k) 46.5 - 25,8
Alpens 9 37.% &} 2 16 60.5 48 - 26 24 - 27 21
Antrie 70.5 60 72.% 69 60 60.5 65.% 67 1] 68 79
Arenac 69 L I 72.8 65 84 3.5 43 72 €6 65.5 $3
Saraga 45 79 .S a0 - 79 £0.5 n (1] 63 70 61
farry 59.5 MHSs .4 42 7.8 .5 k4 49,5 9 50 . 28.8
Bay ) 17 1" 12 n 10 ©23.8 16 16 2 -1 19
Oenzie - L) 56 .5 67 L] 60.5 64 54 45 48 7%
Serrien ) 9 24 9 20 16.% 0 B ¥/ 17 15 8
franch §5.5 28 49 3 ) 2.5 . 0.5 49,5 k4 MN.5 29.5
Calhoun 19,8 13 14 13 12 2.8 . 14 8 8 8 6
. Cass 48,8 24 56 3 28 32.5 25 56 59 LY 28
Charievoin 47 3.8 s2 47 60.5 60 k)] 4] k)] 78
Cheboygan 40 64.5 k) 85.5 '64 68 68 k 74 62 4.5 69
Chippewa k ] 62 18 27 62 73.8 . 87 25 )] Kk] S0
Clare 42,5 63 72.% n 63 47.% $0.5 oJ 6.’ 62 64
Clinton 67 30 81.5 k] 3 6 - 28 -8 42 46.5 33
Crawford 4 7% 72.% n 75 47.% n .2 1] 4.5 85,5
Delta n 52 16 25 LY 4 73.% 50.5 -20 n 25 39
Oickinson 18,5 48 7 23 19 13.8 1] 18 & 4] .43
Eaton 4 k] k1] 25 6 20 n 27 29 Y
Ewet 1] 9 3 50 " 68 59 19 18 16 7
Geneses ) 4 é 4 4 2.5 4 9 9 10 - 7
Gladwin n” 61 72.5 70 - 81 2.8 49 79 )] €0 49
- Gogedic 9.5 59° n 26 59 78 62 27 48 - 3 58.5
Gr. Traverse 3 26 19 i ) 18 60,5 ;40 13 13 13 n
Gratiot 63 n ] 3 . n 2.5 M 40 2 28 . k| }
Hllsdale 70,5 u.s 80 4] 7.5 16.5 29 61 o4 52 45
Houghton 2128 42 45 49 43 80.5 s 435 74.8 60 -67
Hyron a2’ 40 6! 47 1) 2.8 33 74 st 6! 44
_Inghem n 6 ‘ 6 6 6 6 2 v 1 2
.lonia - 87.8 25 49 . - 34 29 2.5 30.% 48 k ) 4] 42
losco ' L)) 2.8 64 49 47.% 11 Kk 29 32 T 40,5
{ron - 14 57 s1.8 87 - 67 73.8 59 41, 8 39.5 32
1sabella 83 33 i 4 1) .36 2.8 k] 39 3 37 48
Jackson 19.5 14 17 14 . k] 10 13 n 12 " 10
Kalamaz00 12,9 7 9 7 7 16.5 8 7 8 6 13.%
Kalkasks 62 60 72,8 )] 80 60.5 " 69 70 n 81
° Kent 9.5 5 S S - 8 3.8 S 4 L] L] 12
Keweenaw 2.8 83 1.8 83 83 8  X] 80 83 83 (1]
Lake S4 74 72.% 76 74 47.5 61 8l 82 a2 62
Lapeer 73 32 s7 40 35 - 16,8 24 62 3.5 83 - 27
Leslanau b4 £1] 72,8 66 1] 60.5 65.5 66 60 64 22
Lenawed 42,5 18 13 18 2 16.5 18 29 16 22 24
Livingston 6 2% 60 k) K -4 16.% 19 k] | 28 n 13,8
Luce 76 4 6} 76 73.% 82 L1} 76 65,5 - 36
Mackinac 26,5 n 46 59 n 73.% 78 " 48 54 49 68
Macomb 7 2 -3 2 2 2.5 3 6. 10 7 2
Manistee k7. 4“4 29 L] 45 60.% 47 35 k-] kL 82
Marquette (] S0 15 24 17 © 80.5 9 24 3.5 30 ¥ -
Mason 48,5 k] n 46 40 47.% L) 4 48 39.5 66
Mecosta 5.5. M4 3.5 48 42 47.% 42 47 6 .56 -80
Mgnominee 57.5 Y 21.5 §3 87 68 56 LX] 64 58 89
Midland : 15.5 20 22 19 14 2.5 27 10 7 9 4
Missaukee 81 70 - 7¢.% 74 - 70 47.% 67" 8) n a 76
Monroe 26,5 15 o ¥ 15 -1 16.5 12 43 Y4 a.5 5
Montcalm 59.5 37.% 53 45 1 32.5 36 58 46 54 40.5
Montmorency 67 77.% 72,5 78.5 771.5 60.5 80 n 78 75 83
Myskeyon 6 8 13 8 8 2.5 11 14 15 14 18
Newayqo 12 23 89 S4 . 8 47.% 4 64 67 67 46
Oakland 2 3 4 3 k] 2,5 2 1 Py 2 1
Oceana 80 49 72.8 6) 48 47.5 46 - 75 57.5 69 87
Ogemaw 65 66 .5 12 66 47.% S8 76 73 '76.5 70
Ontonaqgon 52 77.8 2.8 78:% 7.5 80.5 76 - 73 80 79 62.5
Osceols 76 S8 72,8 63 $8 47.5 53 78 n 78 54
Occuds 64 a2 2.5 a2 . 82 . 47.5 75 70 74.5 13 60
Otseqgo 1)} 68 4) S8 68 60,5 70 36 K} k| } n
Nttawa n 16 26 16 2 32.% 15 23 20 19 n
Presque [sle 74 64,5 4) §5:.% 6% *60.5 72 57 " 69 63 15
Roscomwon 12.5 A9 72.5 13 69 47.5 63 18 .28 18 12
Seginaw 19,5 12 10 12 " 16.5 9 12 n 12 9
St. Clair 25 17 25 17 22 16.5 17 - 22 26 24 17
St. Joseph 1 22 40 n 26 32.% 26 30 14 20 22
Sanilac 83 4 72,5 . 82 46 16.% kY 82 $7.5 74 47
Schoolcraft 28 81 2 8 8 73,8 )] 42 66 1] v 62,5
“hiawessee I8 19 30 29 4 16,5 P3| 28 19 23 20
Tuscole 8 16 5A 4 39 - 16,5 3 68 %0 59 29.5
Yen Buren 6/ 2] 5% ¥ 27 2.5 g %9 40 51 n
Wauhtenaw 19.% 10 8 10 9 8.% 7 5 3 4 16
Wigne | 1 | | 1 2.5 1 ) 4 g 3
We e fap) 2? 46 20 18 60,5 9 n
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TARLE 3
Manimum and Ainimum Panking Postitions and Differentials

[ ]

~ Hased on 1V_Indenes . Based on ¥ Indexes
Exel i
- Tank ) n
&,A&mmmmﬁﬂm
Alcona n. 47,8 29.9 77 n L
Alrr i 1.8 81.9 ” 2.8 81.8
Allegen ] 2 3 $2 4 ]
Alpna 6.5 16 “.5 44 16 n
Antrin 7 60 19 ” L) 19
Avenac 72.9 2.8 40 7.8 43 - 2.8
Barage 80,9 43 3.8 0™ Q) 19
Sarry ! 59.9 25.% k] " n.8 8.5
Sy - 2.8 10 13.8 & 10 - n
Benzie 15 48 X % 43 k)
© Serrien k14 8 29 /) 8 .
. . Branch ' 58,8 a8 7.8 4.8 20 - .8
. Calhoun X e 26.8 14 8 (]
Cass 59 24 » L a4 »
Charlevoin 78 35.% .8 n B.s 42.%
Cheboygan - 69 .2 » [} ] 2 37
Chippews 713.8 18 88.9 - 62 18 ]
Clare 72.8 42.3 k1 .S 80.9 .22
Clinton - 67 ¢ 6l 81.5 28 2.8
Crawford 17 4 73 n ¥ 40
Oslta 73.9 16 $7.5 82 . »
Oickinson 1.8 7 .5 88 7 .4
Caton 4 ¢ 4 » 20 18
{amet 13 16 87 73 1 87
Senesee 10 T 2.8 7.8 10 4 ¢
Gladwin - 8 2.5 4.9 8 49 2
Gogebdie 18 .5 6.3 62 0, . -
Grand Traverse 60.3 13 47.8 40 13 7
Gratiot ] 63 21 Q 40 ] 19
e @l M| S| B | B
. L] (] [ ]
Muren 82 r.s 9.3 74 3 3%
Ingham 23 |- 22 ) 1 2
Jonis 87.% 3 2.5 48 28 4]
Josco 72.8 29 4.5 72.8 29 43.8
- Jron 12.5 1L §9.5 (1] R k)
isabelie 53. 32 2 48 b - 16
Jackson *19.§ 10 | K] 17 10 7
Xalamazoo 16.5 6 10.5 13.8 . 7.8
Kalkasks a1 60.5 <« 20,9 []] b, n
Kent 12 4 ] 12 4 8
Kaweenaw 83 21.% 8.5 [ &} 11 18
.. Lake 82 . 47,8 u.s ® 61 2
Lapeer ] 16,8 5%.9 62 . 24 »
Leelanau _ A | ] . 88 24 « 71 & 8- 22
Lenawee Q.5 ¢ 26.5 3 16 17
L‘V'ﬂ,‘w 60 ‘3.5 “os ‘o ]3.’ ‘3.5
Luce : 82 8 1% .4 -3 4
Mackinac 78 26,5 $1.8 78 8. 32
Macomd 10 2 < 8 10 2 Y
Manistee . 60.% ‘9 3.8 82 4 4 23
Marquette 80.% ] 75.5 507 15 3
Mason 66 k)| 35 68~ k]| k| ]
Mecosta 80 35.5 44,8 80 ' 3.5 4“5
Menominee 68 27.% 40,5 64 21.% - 36.8
Midland R.5 4 . 28.3 -27 4 23
Misssukee 83 47,5 1.5 - 83 67 16
Monroe 52 s 4 52 i 5 4
Montcalm $9.5 32.8 i 8 . % 2
Muskezon 21,5 6 17.% 18 ] .10
Newaygo n [} k|| 67 . 4 26
Oaklang 3 1 2 3 1 2
Ocedne 80 &8 n 72.% \ _g 26.5
Ogeraw - in.s 47.5 29 76.5 18.5
Ontonagon ;o.s $2 2.5 80.5 62,8 18
Osceola /] 47.% 30.5 N 78 $3 25
0scoda 82 - A1,5 n.s 82 60 22
Otsego 7. " 3 n k7 3
Ottawa k') 1" 23 26 n v 15
Presque Isle 1L 15 89 72 15 $7
Roscommon mn 12.5 60.5 7 18 sn
Sagtnew 19.8 9 10.5 12 9 3
St. Clatr 26 16.% 9.5 26 1)) 9
St. Joseph 40 14 26 40 14 28
Sentlac 8) . 16.% 68.5 . 82 7 45
Schoolcraft ] 21 60 [} 1 60
Shiawsssee 3 16,5 a5 30 19 n
Tuscole 78 16.% 61.5 (1] 29.% 3.5
van Buren 67 23 4 49 23 36
Nashtenaw 19.% 3 16.5% 16 k] 3
Wayne 4 1 k 4 1 3}
Wenford 60,% 18 4.5 82 18 u
rarp 1 .
erap . | P REEAL 27.14
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| Two of the 11 indexes the Hathaway, Beegle.,Bryant Index and the |
index of percent employed in agriculture, fisheries .and forestny, accounted

~ for most of the extreme rankings. These two indexes were omitted and maxi-

mums , minimums and ranking differentiais were again caTculated for each

7 eounty. - ¥hgsé?pesuits are also found in Table 2. The average ranking

- change between the maximum and minimum ranking for each county across ali

11 indexes is 37 positions, while the average,for.9 indexes is 31, Even

with the two.threme indicators omitted,ethere 1s still substantial posiQ '

tion alteration. | | | .
Ta obtain a better-feei of how a'county‘s rank'nﬁght change according |

to. which.index.is chosen, we can Jook at Table 4 which shows the number of

" counties faliing within, diffenent ranges of maximum possibie rank changes.

Across all 11 indexes, 32 of the 83 counties change by 41 ranks or more.

When the two indexes producing the most maximums and minimums are’ eiiminated,

13 counties change’l) 41 ranks or more. More than half the counties, 48,
-..change by ‘3 positions or more when 11" indexes are used; 34 counties change _

by at least that amount when,the 9 indexes are used.

| TABLE 4 ’ _
Number of. Counties Falling Within Different Ranges .
of Maximum Rank Change
/

Difference Between Minimum and Nuriber of Counties in Category Using:
Maximum Rank Change ‘

Between Any Pair of Indexes Eleven Indexes Nine Indexes

0-10 S 7 . 12
11-20 9 . o 18
21-30 ' .19 19
31-40 - 16 21
AL-50 , I , 7
51-60 _ 13 : 6
61-83 o 8 0

83 83

0024
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_Which counties have the larger ranges between their maximum and mini-. ,
mum rankings? The counties shaded in the following map have a spread be-

tween their maximum and m1n1mum rankings of 42 or greater and those with

L)
1

:.s1anted JTines are those with a difference of 10 or less. It is tnteresting

to note that those counties which have the ‘greatest variation are those

cqunties which most people would think of as obviously rural. Most of the

- counties with the least variatiod\are those around Detroit, Grand Rapids, .

' and Jackson; except for Jackson County, these are "obvioust urban"

“coynties. "It is 1ron1c that 1ndexes which have been constructed to re-

- flect either rurality or used to delineate rural regions should show the

o

greatest possible 'variation 1n the more remote parts of the state.

Some users may prefer a disﬁrete index ‘that merely groups counties
without raning within groups. yt is then relevant to ask 1f choice of
an index affects a county' s'plugéﬁent into a particular-groub. For sim-' )

plicity, assume categorizatiodpinto four groups of approximately equal

size. For each index, 21 counties are placed in the most urban group |

(Gfouu 1) and 20 are placed in the most rural group (Group 4). Thé two

| middle groupiugs also include 21 coupties.ggl How many d1fferent.quart11es

will counties occupy when the 11 indexes are used to group counties?
Seveuteen'counties'were pIaced in all four'quartiles, 24-counties were ‘
pIaced in three quartiles 33 counties were in two different quartiles and .
only nine counties, all Group 1 or urban counties: were place in one quar—

tile. Table A-1 in the Appendix displays the number of indexes which

"~ place a particular county into one of the four urggtrary groups.

In our eaflier_discussion, we broke the 11 indexes into the fuIieuing |
three groups: 1) 1ndexes'wh1ch focused on agriculture or extensive land

use type ecOnomfc activity; 2) indexes which dealt with demographic and

R

( -;w6025
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ranking and the difference between the two.

tween the two extremes {s 25. -Agiin the greatest differonces'between the

- Also in Table AQZ.-ihg maximums and minimums and the difforentials-_
" are constructed for indexes which deal.with economic variables.

position change 15 24, Tabie 5 indicates for both sets of indexes the

While there ar§-15'count1es with a rank change of 41 or more for the demo-
geograpnic group -and only 8 coquigs:udth that much rank change for the
2

~ econonic group, there is

by specifying a type of variable to emphasize. ofie st111 encounters a marked
difference among 1ndexes ;¥t31n the group.

Number of Counties Falling Within Different Ranges
of Maximum Rank Changes ;

R -sspgmpmg_djmn: ons; 3) jndnuunjcmmflectsmtbingabomm_tym—_—

land Tevel pf economic activity. Table A-2 takes the 1ndexes concerned w1th

the demo-geographic dimensions and 1dent1f1es the maximum and minimup

| | .;The hverage rank change be-
.nmaximum apd minimum rankﬁngs are fbundﬁin'the_more»rural'countiesm

The averaéhl
"numbdr of éank changes possible between maximums and minimums rankings. 

ttle. reason: 'to prcfer one group to the other.

. Thus, 1t is c1ear that even when one narrous the range of possib1e 1ndexes

Range of
Maximum Rank
"~ Changes

Rurality Indexes
Using Primarily

Rurality Indexes
S Using Primarily
Economic Variables

0-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80

Demo-Geographric Variahl es

18
24
18
18

3

4
-0
A1

8

w
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Some of the indexes tend to account for more maximums and minimums.

Table 6 shows the number of naximums and mininums which can be attributed .'
to each index (based on both.the 11 indexes and the 9 indexes). As indi-
‘cated earlier, the index of percent empioyed in agriculture, fisheries,

and forestry, and the Hathaway, Beegle, Bryant Index account for most of

the minimums and maximums. It should also be noted that the economic
development index accounts for the fewest number of maximum and minimum

rankings with the modified Bluestone Index a fairly close second.

-TABLE 6
Maximum and Minimum Rankings Generated
by the Different Indexes -
Index Number and Name Eleven Indexe; Nine Indexes
: Maximum  Minimum  Maximum  Minimum
1 Percent Agriculture 24 9 . Excluded
2. Percent Rural 3 12 14 N
3 Population Density 5 10 9 10
4 Bluescone 6 3 7 -4
5 Clifton 5 7 7 8
6 Hathaway . 20 15 Excluded :
7 Smith-Parvin - 5 4 13 18
8 Agglomeration 6 3 13 6
9 General Business Activity 8 N 14 9
10 Economic Development 4 4 7 2
n Earnings Gap - 13 © 8 _20 16
Tbta1 99 86 84

104 -

*Totals do not add up to 83 because of ties for the maximum or minimum.

Table 7'displays the r;nk_correlafions among the various indexes.
On’y 1 of. the 55 correlations is near zero--that between the modified
Clifton and tHe Earnings Gap indexes. These two indexes have different
purposes. c&iftun cnnstrucfnd an index tn study land prices while Nixon

" developed the earnings Jap to measure labor market efficiency, In yenera)
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F«__ﬂ_;_;,_h.__;._lﬂg_zgﬂ5_§9trelnt1nns_gmgugzindexes_ane_lange,uJﬂnl—hus—%he~oaemmentiened———~—-
| ~ above are significansly different from zero at a .01 probability‘leygli;_

TABLE 7 |
Rank Correlation Among the Eleven Indexes of Rurality”

Index Ihdex Number' . -
Number! v 2 3 4 5 & I 8 9_. 10 1

-4261 .5932 .5191 .6526 .2058 .8548 .4300..6840 ,7699 .7090
: .7207 .8707 .4542 .6491 ,4905 .7149 .6503 .5568 .2324
.8513 .5349 .4186 .6471 .5681 .6628 .6870 .4377
.5084 .5496 .5842 .6631 6870 .6299 .3354
- .3006 .6295 .4575 .6217 .5946 .4964
" .2610 .5479 .4343 3240 .0154 -
5062, .7991 .8974 .6244
.7132-,5893 .2168
.8121 .4305
.5330

=S OWRNRNN DB WA —

- s

J

'Computod from ranks reported in Table 1. Correlations below d1agona1
are equal to those above s1nce corre1at10ns are symmetric. ,

The statistical test of significance on the correlation coefficients

investigated the hypothesis of zero correlation among indexes. - The 1na]ys1s :

of rank changes, while not pursued to's statistical significahce test,

implicitly investigated the hypothesis of perfect correlation among all the

indexes--or of zero rank change. It is obvious that a statistical test

would also reject ‘that hypothesis at any reasonable probability level.

Thus we can reject both the hypothesis of zero and the hypothesis of per-

fect corrclation.

On a pair-wise basis there are high (greater than 0.8) correlations |

between

a) Smith-Parvin Index and the Economic Development Index

b) ?osulation Density Index and the Hathaway, Beegle, and Bryant
ndex .

me 0029
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c) Smith-Parvin Index and the Percent Employed in Agriculture,
Forestry, and Fisheries Index. '

The previous descriptions of these indexes indicates that these Qairs
are all related with each other in terms 6f their conceptual basis..

In summary the analysis ngéests that wh1le the 11 indexes are cor-
related with each other, that correlation is far from perfect. There are -
majbr rank or quartile Qroup changes depending on one's 1mplic1t defini-
tion of_rural;'and these7changes are least_impor;ant.for counties that

are most clearly urban. Choice of index does make 3 difference.

‘Summary and Conclusions |
‘The purpose of this study was to. investigate alternative measures or

-indexes of rurality and their effect on the classification of Michigan
counties as more or less rural,' Elevén indexes were studied. These were
‘indexes that either have been or might be used as measures of rural1£y.-

| Different indexes are associated with different concebts"of rurality.
'gSome concepts have thefr base in ag;iculture and use percent of ;mployméht ..
in agriculture or in agriéultyre,.forestry, and f1shfng as a measure.
Others are based on considerations of population density and distgnce to
.urban centers. A ;hird gron is based pf1mar11y:on economic conditions.
Indeng based on the latter two conceptual bases are usually multi- .

dimensional, 1.e., there are two or more measures weighted intn the index.

' Indeed; one index considered 19 different variables.

The basic analysis ranked all 83 Michigan counties'by each index..
These rankfngs were then compared to determine if a county‘s.rank varied
from one index to another. .Hhen al] 11 indexes were studied, the average
county had a difference of 37 between its highest‘and lowest rank (Table

3). Or, to state it in another way, 32 counties had a rank difference of

<
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41 or more (Table 4), The two indexes most fvequently associated with

-extmmm-m&eﬂmm&am-_& similar analysisperformed, The — ..

average county still had a differénce‘o_fdz between its highest and lowest
rank (Table 3) and 34 had a rank difference of 31 or more (Table 4).

While an argument for use of continuous indexes was presénted, a
classification into four discrete quartile grpupings was analyzed. Only
nine counties remained in the same quartile for all indexes; 33 were
placed in two quartiles; 24 in three different quarttlesi and 17 in all
four.quartiles (Tqb}e A-1)." Therefore, use ordiscrete groupings also
réercts-substantial difference 1n,c1assif1cat10n f a county depending
. on the index selected. | |

In general, those counties considered most urban were those least
affected by choice of index. This is cénsistent with the belief that
less urban counties are more heterogeneous than the more urban éounf{es.

- Another analytical device was a rank correlation analysis. A1l but. -
one of 55 pairs of correlations between. indexes were_signifjcantly dif-
'ferent Ifrom zero at the .01 probability level. This does not, ‘however,
contradict_the precedihg analysis. Moreover,'sinqe ?niy three of the 55 .
- correlations were greater than 0.8 and most were sigqificantly different
from one in .a statisticag sense, the hybothesis that }ndex choice made no
difference (an expected qorrelation of +1.0) was rejected.

Thus we conclude thak\the index chosen does make a difference. In
selecting a particular 1ndox,’oﬁe explicitly or implicitly is defining
vurality. That definition of rurality affects the classification of a
county and, therefore, affects any benefits or coéts imposed on residenfs

of the county.

7
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Our analysis has focused on' the definition and measurement of

rurality. _In the 1ntroduction several different uses for such an 1ndex

4

were mentioned. Can any one 1ndex_satisfy the needs of all potential
users? Our answer is no. The answer is negative because_policy.is
usually problemhspecific.. And. if a policy is designed to solve or al-
leviate a specific problem, then the index used in the decision rule to
allocate funds or services should also be problem specific. One of the
ruEality concepts higﬁljghted the relation between:popdlation and land.

area (popu1at10n density index) while another reflected some degree of

. economic’ act1v1ty (general business activity and economic development

indexes). If the problem be1n9 addressed 1s labor market deficiency,

then the choice of index needs to be made betweep population density,

_which ref1ec£s 1abor supply or economic activity which reflects labor de-

| mand or a Joiht product of the two.. The conceptual -basis of'the other

rurality indexes discussed also needs to be related to the. conceptual
basis underlyjng the problem of labor market deficiency if, the most appro-
priate index is to be used. |

L 4

One further comment is in order. The an.lysis has focused on one

state--Michigan. While the analysis may not be valid for .each and every

_ state,'we'expect that the conclusions-are valid for the United States as

a whole and for most large and/or heterogeneous states. Analyses for

other states would provide useful confirmatory or refutory evidence.
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- FOOTNOTLS

Dale E. Hathaway; J. Allan Beegle; and W. Keith Bryant, People of

RH:a1.Ameriga. U.S._Bureay of the Census' (A 1960 Census Monograph)
.. Government Printing Office, Washington, 0.C., 1968), p. T.”

- James T. Bonnon._“Emorginfoub11c Policy Orientation and New Programs

on Rural Life," Politics Affecting Rural People (Ra101?h. Agricultural
Policy Institute, North Carolina e University, April 1966).

‘Urban and Rural America: Policies for Future Growth (Washington,
- D.T.: Advisory CommissTon on !nfergovernmap!a1 !31atiqns. April -

1968), A-32. | | o
Intergovernmental Relations in the Poverty Program, a commis$10n report - .
by ﬂ\‘! AdvTsory CommissTon on !nfergovcmmnfai Relations (U.S. Govern- . -
ment Printing Office, Washington, 0.C., Apri] 1966), p, 137 - —

Dale E. Hathaway, et.al., op.cit., pp. 2-3.

For the comparative analysis of indexes, which is the last section of -
this paper, we shall use percent of emr:oyed labor force employed in
agriculture, fisheries, and forestry instead of percent employed only

in agriculture for two reasons. First, another index, the Smith-Parvin -
Index, has as one of its factors percent of employed labor force not
employed in agriculture, forestry, and fisheries. Second, when the
rankings of Michigan counties for the two variations of this index were -
compared, few differences were observed. | :

A county may be quite remote and hadb.very marginal soil for agricultural
purposes.: There is reason to believe that as different territories were
settled during the 1700s and 1800s people tended to locate in areas with

- high soil fertility. Many of these developed into urban centers. : '

Uu.S. Censds of Po ulatioﬁ: 1960, Vol. 1, "Characteristics of the Popula--.’
sy U.3. .3. Government Printing Office, Washington,
DnCn"lgG‘)n. . N .

Blair J. Smith and David W. Parvin, Jr., "Defining and Measuring

Rurality,” Southern Journal of Agricultural Economics, Vol. 5, No. 1
(July 1973),7p. TT0. : |

Herman Bluestone, "Focus for Area Development Analysis: Urban Orienta-
tion of Counties," Economic Development Division, Economic Research
Service, USDA.

Ivery Clifton, Agricultural Economist, Economic Research SerQice. USDA,
unpublished manuscript. ' -

Dale E. Hathaway, et.al., op.cit., pp. 7-12.
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~Clark Edwards and Robert Coltrane,."Economic and Social Indicators of
" Rural Development from an Economic Viewpoint," Southern Journal of Ag__y-

cultural Economics Vol. 4 (July 1972), p. 244,

Blair J. Smith and David W. Parvin, Jr., "Comparative Levals of Rurality

Among Georgia Counties," Faculty Series Agricultural Economics, Univer-
sity of Seorgia. .

Clark Edwards; Robert Coltrane. and Stan Daberkow, Economic Variations
in Economic Growth and Develog$gnt. U.S. Department of Agriculture,

~Economic Research Service, Agricu tural Economics Report No. 205.

Ibid., p. 45.
Ibid., p. 6. | i

O m——

John Wayne Nixon. ”An Analysis of Apparent Maladjustment in Local Labor
??rkegs of the U.S.," unpublished Ph.D. thesis, Michigan State Un1vers1ty,
967

Ibid., p. 102,

Some are interested in distributional consequences resulting from choice
of a rurality index. Assume public decision-makers desire an allocative
formula which discriminates between urban and rural counties. Assume
further that the following linear relationship exists between the rank

. position of a county (RP1 according to some index of rurality and the
. level of subsidy (SUB \ it receives.

SUB, = A +B(RPy) -~ N\

-where A and B are parameters of the allocative formula. If there are

major rank position changes according to which rurality index is used
to rank the counties, then major distributional consequences will result.

~ Other decision rules, such as a quadratic relationship, can be suggested, "

but the same conclusion is valid that if there are major position changes.
significant subs1dy level changes will result.

The rationale for using rank position of the county in the decision rule
rather than the actual index level is to facilitate our indicator com-

parison. If the decisfon rule is cons‘ructed such that the magnitude of
the index were inserted rather than the rank position, the distributional

~ consequences will 1ikely be different than if rank position were used.

For instance, assume that we have two counties (A and B) ranking 63 and
64 according .to Index 1 and Index 2; the difference is one and according
to our allocation ‘the county will receive B amount more for Index 1 than
Index 2. If the absolute differences between the actual index values is
very small, say .05, then the distributional consequences of using actual .
values will be less than if rank position were used. Conversely if the
difference between the actual index values is greater than the average
differeice in the actual values, the distributional consequence is greater.

/
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If two cou;i*cs have the same index value, they are assigned a rank

which 1s an average of the next two successive ranks, For instance,
1f two counties had the same population density and 1f the next' two

ranks to be assigned were 63 and 64, then each of the two counties
~ would be ranked €3.5 ([63 + 64] + 2. Co T T

An example of i standardiiid scale would be one where the staté average

equals 100 and the standard deviation acrosscounties 1s 10.  Since any - |

such scale i3, in a sense, arbitrary, the ranks should give almost as

,,,ff—-J”f”'f23;“;fﬁis is oqufvalont to assigning ranks 1 through'ZI to Group 1, ranks

22 through 42 to Group 2, ranks 43 through 63 to Group 3, and ranks.
64 through 83 to Group 4 o . :
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e : Table A=l © MUMBER OF TINES A COUNTY 1S RANKED WEITHIN
DLFVERENT RANKING RAMGRS

. lBT COH “m”ﬁ_ | | MNKING_ RANCEDS ‘

SounTY =21 _31-42 4363 $4~9)
Alcona . 1 * 10 (ap*
Alper . 1 4 (Ag) 6 (W)

, Allegun : T . . 4 (RAg)

i Alpenae ' 3 ¢ (ZAg) 2 (W) .
Antria . ' 3w 8 (RAg)
Avenac 1M [] 3 (%Ag)
Sarage , 2 (RAg) (W
Barry 6 (W) 5 (Ag)

Bay s (Tag) 2w ,

Benate . ’ 7 (W=2g) 4
Berrien A N 2 (RAg) . :

Bramch ) e . 3 (Xag) .
Calhoun 10 (2ag) -1y o !

Case . ¢ M) 3 (%Ag)

.Charlevoix . | 7 (i=XAg) -
Cheboygen . . 3 (ZAg) 3. s
Chippova ) 1 3. (XAg) ) 100
_Clare 1 (%Ag) 7 M 3
Cliaton .1 (M) ¢ o 3 . 1 (3Ag)
Crawford 1 (2g) 1 A ) S .
Delta . R S (ZAg) 3 1
« Dickinson - 5 (Xng) 2 3 1)
Zaton ¢ Y e 7 1 (Zag)

Samat . 3 2 (ZAg) 4 . 2 (m
Gensases 11 (N=ZAg)

. Cladwin 1 4 8 (
Gogebic 2 (IAg) 3 s 1 M)
Grand Traverse . 6 : & (%Ap) - 1 ()

Cretiot 1 s 1 (XAg)
i Hilledele 1-m) 3 -~ : : 1 (Zag)
' Houghton . 1 ) im
Nuroe Y N ¢ }) .8 2 (3Ag)
- lngham 10 (N=-2Ag) 1
Touts : s 3 ()
tosco ’ 3 (3ag) LN ) N 2
Iron © .1 (RAR) 3 .3 4 (n)
lsaballa .9 (W . & (SAg) ..
Jackson 11 (u-2Ag)
Kalamaszoo 11 (H-XAg)
Kalkaskas 2 L ]
Kent 2 (n-XAg) .
Keorenss . 1 (XAg) 10 (W)
Lake : 3 (H-XAg) ]
Lapeer 1M 6 3 .1 (%Ag)
Leslenaw . ) -4 (H) 7 (2Ag)
Lenasway 3 (W) | L] 1 (Xag)
Livingston Iim ¢ 2 (%)
Luce 1 .(2g) 1 )y ¢ ) .
Mackinec . L 1’ (ZAg) - s
Naatoe 2 Gene) 5 (Zan) 6 3
tstee
_Marquetta 3 (XAg) 6 1 1.(n -
Mason . [} . [} (H-2Ag) 1
Meconte ) 4 ?l-m) 1
. Menominas . 1 8 (ZAg) 2. (W)
Midland 8 (ZAp) B L)) :
Missaukes ’ .1 (W) 10 (%Ag)
Monroe poo L)) 2 (XAg) 4
. Montcalm - ., 4 (H) 7 (XAg) .
Montmorency R 10 (%Ag)
. Muskagon 10 (XAm) 1 (4),
Newsgo '’ 1 6 (M) 4 (%Ap)
Oak1and 2 (H-XAg)
Oceans 7T M ) & (2Ap)
ORe s 2 () 9 (X\p)
Ontonasgon 2 (2g) 9 M)
Nucevlie s @M .. < & (2AR)
Oncoda 2 ) 9 (XAx)
Otueye . & (XAg) 3T () '
Ottawn ? & (H-2Ag)
Prosque (nle 1 - 1 4 (n S (M)
Roarommon 3 (2Ap) 1 2 (n)
Sepinav 2 (1-%An) . .
St Clalr S (W) . 6 (ZAp)
Sc, doe P4 9 (H-3A4)
Santlac 1 (" 1 ) 4 (2Ag)
Schunternft i Y (ZAn) 2 3 (M)
Sl irwsnser S () 6 (A0
Tussosila 1) - ) S 2 (3An)
Van Boren ? 3 1 (%)
Wanhtenw 2 (I=-2Ag)
Wnyne 2 (1-%3Ap) 4
Weslord ] 4 (2g) & ()

* The (H) rlofm to Hethaway, Ueegle, and Bryant Index while (Ag) refers to the Percent Employed in Agriculture, Fis'foriu
nd }omt Index, For M’m Cu;uty. the Hathewey Index placed 1t In the 43-4) renking J::. while Porcent Agriculture

Q
Pt Alcons 10 the 64-83 renking range,
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© TABE A-2

Maimum and Minimum Ranking Positieons and Differentials "
For the Following Two Sets of lndexes .

B L.;mmzmlni (#2,3,4,5, 3 6) |of Economic Activity (#7,8,9,10, 8 11)
T3 -

fowrty Naimp | Winteyp
Alcons is X :z.s

=
253IANTINILBIY E
SnuNES F
BeSLaBeBalaBINE 2 E;F

Lepeer
Leelonay
Lenawee
Livingston
Luce
L Mackinac
¥ s Macomd
Menistes
Marquette
Mason
Mecosta
Menomines
. Mdlend
* Missaukee
Monroe
s : Montcelm
Montmorency.
Myskegon
Newayge
Osklond
Oceans
Ogemaw
Ontonagon
Osceole
Oscoda /
Otsego
Ottews
Pihsque Isle °.
COMMON
tnaw
. . c‘."
' t. Joseph
Senilec
Schoolcrafe
Shiawesser
Tuscole
Ven Buren
Washtenew
Wayne
Wenford




